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EXPEKDiaiTS  WITH  LOMISOL 


Wolfgang  Langenbeck  and  Ulrich  Hugo 
Cac^icwl  Institute,  University  of  Greifswaid 
Yd' 70, 

367-^o9. 

The  parsieularly  vigorous  chemical  luminesce..^  e-cur-ing  on 
cuic  ..hion  of  3~o...in;.phthaiic  acid  hydracide  (t;lunie.,_:} '•.res  discov  ad  by 
la-aaal  spa  subsequently  investigated'  in  greater’ detail  by  several  re* 
a -archers  **n  The  oxidising  agent  most  frequently  ..us ad-  was  a  mixture  of 
sodium  hypochlonuo  and  hydrogen  peroxide.  it--^»at»iderab^e-,"s‘rr^?^d  -seep  •~nr*s-s 
wade,  by- K-r  Gleu  and  X*  Pfannstiel  Tl:sy  “Siiotjed  ir  vuJ?— '-^ce  chemical 
•Ivainccccneo  is  obtained  when  luminol  is  oxidised  with  hydra peroxide 
clone  in  the  presents  of  sows  hernia  as  catalyst.  It  is  thus  highly  indicated 
that  this  reaction  bo  utilised  for  the  detection  of  hydrogc ..  peroxide ,  and 
-our  esrpciii.er.es  >>e»/:e4±ed  that  the  “luminal  test1*  im  tm*  bele-j-  to  the 
most  sensitive  reactions  for  hydrogen  perenide^x^^ 

Sensitivity  of  the  Luminol  Test 

.The.  rung-rut  used  was  a  solution  of  0.1  g  pure  3--viihcphuh-lie'acid 
h;-.v.\.::ide  v,-  v.^v.  r.  ;  hernia  (reorystaliised  according  to  tho  pyric-...o 
method)  in  ICO  cab  h>  coda  solution*  ^jr  means  of  a  pipette  a  fow  drees 
vera  placed  aouv.  to  each  other  on  a  white  enameiod  port  olein  plate  and 
osch  treated.  ii  -  drop  of  the  progressively  diluted  hydrbgbn-pcroxido 
colvtiens.  On  -..—sing  in  the  dark  chamber,  the  'most  diluto; solution  with 
*..‘..ieh  a  uurhed  ehcmicsl  luminescence  was  still  obtained  contained  2  ::  10“>^ 
h;d:  oger.  peroxide*  Eiea  drop  weighed  About  0*06  g.  nonce :  we  were  ^ust  able 
wO  c. eoc .  w«Ce4‘.k  a^w2* 


end  A*S*  Parker,  *-  Aa*  Chen*  Soc,  57*  1939  (1935)* 

w  .r«v-- --.  n-.-ht..  C'-.ru.  (journal  of  Practical  Cheaisti.  137  (1>>o) 

o ^  i,  uaeu  enc»  a*  Pienestiel,  loo  dt* 


Luminol  Test  for  Other  Peroxides 


.  ^  -u.ir.cL  test  is  not  quite  specific  for  hydrogen  peroxide  *;v« 

wwU.r.cGc ence  is  obtained  also  With  peroxybenzoic  acid  and  cnaornn.r.  vor- 
though  uoe  at  very  high  dilutions ,  The  two  peroxides  give  a 
inesconco^wxth  raiaoLAaaitt  that  is  just  visible}  only  in  solutions 
cf  about  0.0.p>.  Thus  the  phenomenon  cannot  be  based  on  a  primary  for... redon 
of  hydrogen  porexido  by  hydrolysis,  since  on  addition  of  compiotoly  dry 
sodium  pero^rbensoate  the  luminescence  ceases  immediately. 

Detection  of  lydrogon  Peroxide  in  the  Auto-Oxidation  of  Dioxindolo  and 

3-Amino-0xindol 


2von  thc.u.:;l  the  luminol  test  is  not  strictly  specific 


isatin  loads  ul.so  to  the  formation  of  hydrogen  peroxide  has  uatorcetcu  us 
for  a  long  tine.  We  did  nett  succeed  in  carrying  out  the  detection  '-  j  -no 
cf  the  usual  reagents.  This  failure,  however,  could  have  boon  caused  also 
by  the  fact  that  the  oxcess  of  reducing  substances  decomposed  the  hydro  :>n 
peroxide  very  rapidly.  The  luminol  test  showed  that  this,  in  fact,  is  in- 
caso.  In  this  test  the  hydrogen  peroxide  may  be  detected  at  the.  moment  of 
its  formation  by  its  luminescence. 

Cr.c  grre;  of  dioxindol  and  3-^sino-cxindol  hydrochloric.o  uvro  c  fa 
dissolved  In  ICO  cm3  l£  soda.  Both  solutions  gave  in  the  spot  tost 
lv-.;inol-hcmin  a  dear  luminescence  even  at  a  1:1000  cnlutiw...  Wntn  narking 
with  larger  cnour.cs  of  solution  it  was  distinctly  noted  that  cho  luminu— 
ccnce  was  limited  to  ul-  surface  of  the  liquid.  Only  on  shaki:  g  did  the 
interior  of  the  solution  light  up,  only  to  become  dark  soon  a^.in.  There 
tho  hydrogen  pore: side  vac  again  rapidly  reduced.  At  any  rate  a  clear  l\m.n- 
ncscor.ce  of  the  . ...  liquid  was  finally  obtained  after  prolonged  eta. ring 

of  3-amino-o:f.ua .  'C.l  g  hydro chloride  in  100  cc^  l£  scam  b_c— .• .... _u *#c 

5  min.-.'.  .1  *.rdth  luninol-hemin  in  oxygen.  Apparently  in  this  case 
the  amino-o:r...pol  uas  oxidised.  This  example  demons trated  that  tic 
compound  forced  ......  indeed  hydrogen  peroxide  and  not  another... peroxide,  Tho 

solutions  were  mud e  slightly  acid  with  sulfuric  acid  and  distilled  in  vacuo. 
The  distillauo  gave  a  marked  luminescence  with  luminol-hemin.  Hence  it 
contained  a  vol  -til-  peroxide  which  could  only  have  been  hydrogen  pcrein.de. 
The  second  poosdbility,  ozone,  could  be  ruled  out,  since  a  current  of  air 
passed  over  a  solution  of  aaino-oxindol  gave  no  lumincsccnco  with  luadrs 


solution. 


•  k.W.i  V.*- 


^  as  r*  #»•' »  • 

»*W»«v  ■  s*—  v*  ■ 

c  CO 


..na.l  occurs  as  an  intermediate  ap.lsranco  _ 

. ,  auvc_d  with  isatin  as  catalyst  The  soav.ticn 
j.„ated  -co  isatin  directly,  with  oxygon  (isatin  cod 
feme  the  auto-oxidized  solution  of 


-CL 


•  V-*-*  »  C  ••—m*’  *  wj*  mOC  + 

d-ngc.  .1  -c>:  •  iv,  930  (192?);  B.  61,  9^2;  'w.  FrarlrO;  ?l-cb~ 

(1—  <cla  -  j  Cusrrdi*  gfd.  295  (1933)  i  W.'  Langenbeck,  lie  - .  '.  dr-  -■ 

~m  -  '■  ^brgunuc  wcuysts ) ,  p  45,  Berlin,  1933* 


v  >  VO 


v.w„aiiLc  ,-w:.c.n,  as  the  ph  cnylhydrazone )  or  may  be  transformed  with  isatia 

XL!*-  Tr-.v  -  • .  /•-*  J  _  _  _  •  . 
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Ae  is  ::f.d.  the  action  of  dehydrogenases  leads  to  hydrogen 

p...  ::1vh.w  -  r—.-v.’ . pTwindi,  as  is  anticipated  by  2dsh and;s  .dh^ydre . 

th.  :.;r.  1„.«  dsts,o::.;,n  of  hydrogen  peroxide  in  the  aaho«e:iLdstion  of  ^ 
e::indsl  rius  a'uL.—les  another  parallel  between  the  dohydregbaasos  and 
eve*  dvhydrsgoaaso  rodcls  Apparently  in  the  caso  of  dehydrogenases 
th  are sunns  of  2202  obtained  are  greater  than  in';,  the  css'd^of  our 
sx-.lols  since  in  the  presence  of  natural  easyne  the  fo'rna*iibn.:;'o>.'.>li:o  per¬ 
oxide  is  very  strorgly  activated  compared  with  its  reductive  dccerpositier 

Per; .Id,  d...  r\-s  found  ;d.so  with  the  ensymo  lucif erase  ?>;  hho  latte; 
r^v or p  ee  e  'erect -y  reversible  action*  as  opposce  to  *rminor« 


V»«  -<»•  wv««**vWvMeU 


;o:  W.  •  Langeabeck,  Che--.  ^"iv- 


V»  w  ’  'A..-'.  . 

1*1.  lar.-y,  "-.  •  V.  ."-■.^mfersch.  (Sta^nae  Eesearca;  v,  >05  (1$^~). 
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